Effect of repeated methamphetamine administrations on dopamine and glutamate efflux in rat prefrontal cortex.
Pretreatment with psychostimulants such as methamphetamine (METH) results in augmented mesostriatal dopamine transmission upon a challenge administration of the drug. This effect can be blocked by dopamine antagonists and excitatory amino acid antagonists. However, no direct comparisons have been made with respect to the effects of a low-dose pretreatment regimen of METH on impulse and transporter-mediated dopamine release or to what extent glutamate release is altered by a pretreatment regimen with METH. The purpose of this study was to examine dopamine and glutamate efflux in the prefrontal cortex and striatum in rats pretreated with METH following either high potassium (80 microM) infusion or after a systemic injection of a low dose of METH. Extracellular dopamine and glutamate concentrations in the prefrontal cortex and striatum were measured in vivo by microdialysis. Potassium infusion increased extracellular dopamine and glutamate concentrations to a greater extent in the prefrontal cortex than in the striatum of METH-pretreated rats compared to saline-pretreated controls. A low dose METH challenge significantly increased extracellular dopamine but not glutamate concentrations in both prefrontal cortex and striatum of all animals. Moreover, the acute METH-induced increased in cortical dopamine efflux was significantly greater in rats pretreated with METH. Overall, these data are the first evidence that repeated METH administrations can enhance cortical glutamate efflux and indicate that a low dose pretreatment regimen of METH enhances dopamine transmission in the prefrontal cortex through both transporter and depolarization-induced mechanisms.